Periostin expression contributes to cortical bone loss during unloading.
Periostin (a product of Postn gene) is a matricellular protein which is increased in periosteal osteoblasts and osteocytes upon mechanical stimulation. We previously reported that periostin-deficient mice (Postn(-/-)) have low bone mass and a diminished response to physical activity due to a lack of sclerostin (a product of Sost gene) inhibition by mechanical loading. Here we hypothesized that periostin could play a central role in the control of bone loss during unloading induced by hindlimb suspension (HU). In Postn(+/+) mice (wildtype littermate), HU significantly decreased femur BMD, as well as trabecular BV/TV and thickness (Tb.Th). Cortical bone volume and thickness at the femoral midshaft, also significantly decreased. These changes were explained by an inhibition of endocortical and periosteal bone formation activity and correlated with a decrease of Postn expression and a consecutive increase in Sost early after HU. Whereas trabecular bone loss in Postn(-/-) mice was comparable to Postn(+/+) mice, HU did not significantly alter cortical bone microstructure and strength in Postn(-/-) mice. Bone formation remained unchanged in these mice, as Sost did not increase in the absence of periostin. In contrast, changes in Dkk1, Rankl and Opg expression in response to HU were similar to Postn(+/+) mice, indicating that changes in periostin expression were quite specifically related to changes in Sost. In conclusion, HU inhibits periostin expression, which in turn plays an important role in cortical bone loss through an increase in Sost. These results further indicate that periostin is an essential mediator of cortical bone response to mechanical forces (loading and unloading).